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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 14-16 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. The drawings and specification do not provide support for the claimed 
change in the coefficient of friction of the pulley in relation to a radial position. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 17 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

In Re claim 17, the claim language "corresponds to the contour shown" and the 
graph render the claim indefinite because it is unclear what exact values are depicted in 
the figure. The examiner suggests replacing the graph with equations or a table of 
values. The specification, including any claims, may contain chemical formulas and 
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mathematical equations, but must not contain drawings or flow diagrams. A claim may 
incorporate by reference to a specific table where there is no practical way to define the 
invention in words. Claims may contain tables either if necessary to conform to 35 
U.S.C. 1 12 or if otherwise found to be desirable. When such a patent is printed, 
however, the table will not be included as part of the claim, and instead the claim will 
contain a reference to the table number (see MPEP 2173.05(s)). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-7, 9-13, 18, 20, and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Durum (5,328,412) in view of Brandsma et al. (2003/0144097). 

In Re claim 1 , Durum discloses, with reference to fig. 1 , a CVT for a motor 
vehicle, comprising: a drive belt (6) having running surfaces (36); a primary pulley (10) 
with two conical pulley sheaves (20,22); a secondary pulley (12) with two conical pulley 
sheaves (24,26), wherein the belt is wound around the primary and secondary pulleys 
and clamped therebetween by the primary and secondary pulley's clamping forces to 
transmit a supplied torque, the sheaves of the pulleys having a convex curvature, the 
curvature varying in relation to a radial position such that the angle is at a highest value 
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at a location of a radially outermost position on the sheaves. Durum fails to disclose 
specifics of the clamping forces. 

Brandsma et al. teach changing the clamping force of one of the pulleys (2,3) to 
depart from a clamping force equilibrium to change the running radius of the belt around 
the pulleys and the CVT ratio (see par. 2). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have controlled the CVT of 
Durum by changing the clamping force ration between the primary and secondary 
pulleys, as taught by Brandsma et al., to efficiently and effectively control the CVT ratio 
between the primary and secondary pulleys. 

Examiner notes that it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to have controlled the CVT of Durum to any 
appropriate clamping ratio, including a ratio between 1 and 1.8, between the primary 
and secondary pulleys, since it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re Alter, 105 USPQ 233. 

In Re claims 2, 3, and 20, the CVT as modified, appears to be meet the 
limitations of the claim in that the clamping force in the primary and secondary pulley 
change depending on the running radius of the drive belt, and that the clamping force 
becomes smaller as the running radius of the drive belt increases. Brandsma et al. fail 
to disclose the specific clamping forces of the pulleys. However, Brandsma et al. does 
disclose that the clamping force may be increased or decreased (see par. 2), and that 
the clamping force would be greater in an overdrive position than a low-drive position. 
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Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have any appropriate clamping ratio, including a ratio between 
1 .3 and 1 .5, between the primary and secondary pulleys, to keep the drive belt properly 
engaged with the respective pulley, and to adjust the CVT to the desired transmission 
ratio. 

In Re claims 4 and 5, Durum, as modified, fail to disclose a factor of safety. 
However, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have incorporated an appropriate factor of safety into the design 
of the CVT to ensure that the drive belt would not slip or the transmission fail. 

In Re claims 6 and 7, see fig. 1 of Durum. 

In Re claim 9, Durum fails to teach rings on the belt. 

Brandsma et al. teach forming a belt (10) provided with at least one set of rings 
(14,15) and a number of transverse elements (13), which can move along the set of 
rings (12) in the circumferential direction thereof and are provided with the running 
surfaces (1 1 ) (see fig. 3). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to have modified the belt of Durum to include a set 
of rings and transverse elements, as taught by Brandsma et al., to allow for greater 
frictional interaction with the pulleys, and thus greater torque transfer, between the belt 
and the conical contact surfaces of the pulleys. 

In Re claims 1 0 and 1 1 , the CVT of Durum appears to meet the limitations of the 
claim in that the contact angle at the largest diameter is greater than the contact angle 
at the smallest diameter (see fig. 1). 
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In Re claims 12, 13, and 21 , the pulleys of Durum appear to meet the limitations 
of the claims, in that the contact angle of the pulley at a largest diameter is 
approximately 10 degrees, and that the contact angle of the pulley at the smallest 
diameter is approximately 7 degrees (see fig. 1 ). 

In Re claim 18, the CVT of Durum, as modified, appears to meet the broad 
limitations of the claim, in that the clamping force ratio has an at least approximately 
constant value when the transmission ratio is held constant. 

Claims 14 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Durum (5,328,412) in view of Yukiyoshi (JP 61-048656). 

In Re claims 14 and 16, Durum discloses, with reference to fig. 1 , a CVT 
comprising: a drive belt (6) having running surfaces (36); a primary pulley (10) with two 
conical pulley sheaves (20,22); a secondary pulley (12) with two conical pulley sheaves 
(24,26). Durum fails to teach a changing coefficient of friction on the contact surfaces of 
the pulleys. 

Yukiyoshi teach, with reference to figs. 6 and 7, including deposits (33) on the 
pulley sheaves (26d,26e) such that the frictional coefficient of the pulley is increased as 
a diameter of the pulley is decreased (see abstract). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the pulleys of the CVT of Durum, to include 
frictional deposits such that the pulleys have a higher coefficient of friction at a smaller 
diameter portion and a lower coefficient of friction at a largest diameter portion, as 
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taught by Yukiyoshi, to compensate for the change in contact area, and thus friction 
forces present between the belt and the pulleys due to the CVT operating diameter. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Durum 
(5,328,412) in view of Yukiyoshi (JP 61-048656) as applied to claim 14, and further in 
view of Tatara et al. (4,898,567). 

Durum, as modified, teach the claimed invention except failing to teach that a 
radially outermost portion of the primary pulley has a lower coefficient of friction than a 
radially outermost part of the secondary pulley. 

Tatara et al. teach, with reference to col. 2 lines 31-46, making a driving pulley 
(secondary pulley) have a higher coefficient of friction at a radially outer portion than a 
driven pulley (primary pulley). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to have modified the CVT of Durum, as modified, 
to have differing frictions between the primary and secondary pulley, as taught by 
Tatara et al., so as to reduce the roaring or buzzing noise when the CVT is at a hi/low 
transmission ratio. 

Allowable Subject Matter 

Claim 8 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 
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Claim 17 would be allowable if rewritten or amended to overcome the rejection(s) 
under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action. 

Response to Arguments 

Applicant's arguments filed 10 February 2010 have been fully considered but 
they are not persuasive. 

In response to applicant's arguments concerning the 35 U.S.C. 112 1 st par. 
rejections of claims 14-18, the examiner continues to point out that the specification 
does not explicitly state that the coefficient of friction changes with the radius of the 
pulley nor does it increase as the radius increases. The fact that u r is present in 
applicant's equations does not implicitly mean that the coefficient of friction is not a 
constant, or that it increases with an increase in radius. 

In response to applicant's arguments concerning the clamping force ratios, the 
examiner acknowledges that the clamping force ratio is dependent on the relative radius 
of contact of the belt with the primary and secondary sheaves, the relative coefficients 
of friction of the pulleys, and the relative degree of curvature of the pulleys. The 
examiner understands Durum to teach a convex pulley, and that varying the curvature 
of the pulley is simply an engineering design choice; and Yukiyoshi to teach varying the 
frictional coefficients of the pulley sheaves. 

Additionally, the examiner points out that the claims do not specify the relative 
locations of the belt with the sheaves during a "largest transmission ratio", and is 
therefor not definitive as to the location of the belt on the primary and secondary 
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sheaves. The examiner contends that at a clamping force ratio of 1 , the transmission 
ratio is at a "largest transmission ratio". 

In response to applicant's arguments that Yukiyoshi fail to teach the claimed 
coefficients of friction, the examiner points to the translated abstract, which recites "the 
deposit 33 is yielded by depositing fine metal grains on metal bases 26d, 26e, whose 
frictional coefficient in more increased as a diameter of the pulley is more reduced by 
making the metal grains larger or smaller". 

In response to applicant's arguments that Tatara et al. fail to teach the differing 
coefficients of friction, the examiner points to fig. 1 1 , and col. 2 lines 31-46 of Tatara et 
al. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to THOMAS IRVIN whose telephone number is (571)270- 
3095. The examiner can normally be reached on M-F 10-4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Siconolfi can be reached on (571) 272-7124. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Thomas Irvin/ /Bradley T King/ 

Examiner, Art Unit 3657 Primary Examiner, Art Unit 3657 



